Patient Preference and Adherence

Dove

ORIGINAL RESEARCH

Instrument for Assessing Patients’ Desirability,
Acceptability, and Adherence to Telemedicine in

Diabetes:

Raul Patrascu'"?
Alin Albai*?
Adina Braha(®??3
Laura Gaita®?
Sandra Lazar®
Ovidiu Potre*
Bogdan Timar??

IDepartment of Functional Sciences,
“Victor Babes” University of Medicine
and Pharmacy, Timisoara, Romania;
2“Pius Brinzeu” Emergency Hospital,
Timisoara, Romania; 3Second
Department of Internal Medicine, “Victor
Babes” University of Medicine and
Pharmacy, Timisoara, Romania; “First
Department of Internal Medicine, “Victor
Babes” University of Medicine and
Pharmacy, Timisoara, Romania

Correspondence: Alin Albai
Tel +40721435829

Fax +40256490626

Email albai.alin@umft.ro

Development, Validity, and Reliability

Purpose: To develop, test, and validate an instrument for assessing patients’ desirability,
acceptability, and adherence to telemedicine in diabetes.

Patients and Methods: A group of six experts defined the components that needed to be
assessed when developing telemedicine platforms aimed at improving the care of patients
with diabetes. The resulting instrument was tested for reliability and construct validity of 114
patients with diabetes and re-tested for reproducibility and consistency on a sub-group of 34
patients. Based on the analysis, the questionnaire’s syntax, phrasing, and flow were improved
to obtain optimal assessment results.

Results: The resulting questionnaire has three major sections: one for the main evaluated
component (acceptability, desirability, and adherence to telemedicine in diabetes), one for
collecting socio-economic and demographical information, and one for diabetes history-
related data, respectively. The corresponding data for these sections are collected using 29
questions. The developed instrument has a good reliability (Cronbach’s alpha = 0.890),
reproducibility (Total score 164 vs 166 points at re-test vs test; Mann—Whitney U p-value
= 0.394) and external validity (Spearman’s tho = —0.580; p < 0.001 for correlation with
Patient’s Health Questionnaire —9; and Spearman’s rho = —0.516; p < 0.001 for correlation
with Generalized Anxiety Disorder — 7).

Conclusion: The developed questionnaire is a valid and reliable instrument in assessing the
patients’ acceptability, desirability, and adherence to telemedicine use in diabetes care. In
addition, the use of this instrument in the development of telemedicine platforms may
improve and optimize their usage by providing valuable information regarding patients’
preferences and specific needs.
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Introduction
Diabetes Mellitus (DM) is one of the major public health issues nowadays and was
estimated to affect approximately 463 million individuals worldwide in 2019,
generating major direct and indirect costs to society and healthcare systems.
Furthermore, the incidence trend of DM points to a continuous increase over
time. The prevalence estimates for persons living with DM in 2045 is
700 million individuals.'

A major burden in diabetes-care is the lifelong nature of the disease. To achieve
improvements in disease specific as well as overall prognosis, the disease manage-
ment interventions consisting in medication, and

lifestyle optimization,

Received: 11 October 2021
Accepted: 22 November 2021
Published: 4 December 2021

Patient Preference and Adherence 2021:15 2705-2713 2705
© 2021 Patrascu et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.
BY_No

php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http:/creativecommons.org/licenses/by-nc/3.0/). By accessing the
work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0002-7904-6073
mailto:albai.alin@umft.ro
http://www.dovepress.com/permissions.php
https://www.dovepress.com

Patrascu et al

Dove

interventions aiming to alleviate risk factors should be
continuous during the patient’s life after the diagnosis is
made.” Since in addition to indirect and intangible costs,
the diabetes-related direct healthcare costs rise to approxi-
mately 760 billion USD with a consistent over-time
Diabetes
Federation, the necessity of improving the cost-efficiency

increase according to the International
of health care solutions emerges as a sine qua non condi-
tion to be able to provide further quality care for patients
with DM.

According to the World Health Organization, teleme-
dicine represents “the use of information and communi-
cations technology to improve patient outcomes by
increasing access to care and medical information”.?
Besides overcoming distance barriers, the use of teleme-
dicine is acknowledged to optimize the diagnosis and
treatment flow in patients’ care, reducing the cost and
time-related burden of healthcare. Considering that DM is
a chronic disease, in which patients are periodically
undergoing medical visits, usually at the same healthcare
provider, and considering that during the disease’s course,
the patients’ health status is usually predictable, teleme-
dicine may become a valuable tool in enhancing diabetes
care by optimizing the patient — healthcare provider
interaction.” Several optimized health-related interven-
tions are becoming feasible regarding the care of the
patient with DM: healthcare professionals may be able
to provide diabetes care advice remotely, patients may be
able to send DM-related data automatically (ie, data from
glucose-meters, continuous glucose monitoring sensors,
or insulin-pump charts), and providers may send medical
prescriptions. Since usage of technology emerges nowa-
days in the modern paradigm of diabetes care, it is to be
expected that the role of telemedicine in diabetes care
will increase in the following years.*

Besides this, the role of telemedicine may be of para-
mount importance in continuing the care provided to
patients with DM. For example, during the global
COVID-19 pandemic which started in 2020, DM has
been recognized to be one of the most important risk
factors for developing moderate or severe forms of
COVID-19. This emphasized the need for patients with
DM to implement social distancing measures as well as to
avoid any unnecessary movements outside their housing,
including hospital visits except for medical emergencies.
In this scenario, telemedicine played a crucial role in

continuing the care of patients with DM.’

Since telemedicine has a great potential in improving
the care of patients by enhancing the traditional medical
consult and knowing that a key role in the success of its
implementation is played by its acceptance by the patients
with DM, our aim was to develop, test, and validate an
instrument for assessing patient’s acceptability, preference,
and desirability regarding telemedicine solutions used in
diabetes care.

Materials and Methods

Questionnaire Development

A group of 6 experts (3 medical experts, one social
sciences expert, one linguistic and semantics specialist,
and one biostatistician) were involved in the development
of the questionnaire. The development process was
divided according to the stepwise algorithm proposed by
Stone in the British Medical Journal, as follows:®

1. Decide what data you need: the questionnaire aimed
to assess three major components regarding the use
of telemedicine as complementary care in patients
with  diabetes:

adherence.

desirability, acceptability, and

2. Select items for inclusion: the three main compo-
nents under evaluation were sub-divided into multi-
ple clustered questions, aiming to assess all the
desirability, acceptability, and adherence aspects
regarding the use of telemedicine as
a complementary healthcare instrument, focusing
on the diabetes-specific patient to healthcare provi-
der interaction. Furthermore, relevant demographic,
anthropometric, and clinical diabetes-related data
were added to the questionnaire.

3. Design of the individual questions: each data collec-
tion item was analyzed, and based on the optimal
collecting variable type, the answer type was
accordingly designed: for nominal and scale vari-
ables the response was collected using a free-text
form, for ordinal variables the response was col-
lected using a Likert scale, and for dichotomous
variables the response was collected using a yes/no
field, respectively.

4. Compose wording: question and answer wording for
each item was done using a sequential backwards
feedback procedure, first through the medical
experts and afterwards validated by the social

sciences and linguistic experts.
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5. Design the layout and presentation: after reaching
the alpha-version of the question bank of the ques-
tionnaire, the layout and presentation were devel-
oped for both printed and electronic data collection
form.

6. Pilot and evaluate: the instrument developed was
tested for internal consistency, construct validity,
external reliability, and test/re-test consistency.

Based on the resulting statistics, the phrasing, ques-

tion order, and flow of the questionnaire were

optimized.

Patients and Study Enrollment
Patients who previously used the diabetes-care telemedi-
cine platform (telediabet.ro), developed by the “Pius
Brinzeu” Emergency Hospital from Timisoara and who
provided consent for further contact, were invited to parti-
cipate in the study via an email message provided at the
time of first access to the platform during a 2-month time-
frame (May—June 2021). One hundred and fourteen
patients agreed to participate in completing the main ques-
tionnaire as well as the external reliability instrument, and
35 of them accepted to participate in the test/re-test valida-
tion, which consisted in both completion of the main
questionnaire at the initial moment and the external relia-
bility instrument, as well as a re-test after one month, by
again completing the main questionnaire in order to eval-
uate the response reproducibility.

The responders’ demographic and clinical characteris-
tics, as evaluated at the initiation of the study, are pre-
sented in Table 1.

Ethics Approval

The study protocol and informed consent template were
approved by the Ethics Committee of the “Pius Brinzeu”
Emergency Hospital, Timisoara, Romania (decision num-
ber 200/12 August 2020). Informed consent was obtained
for all participants, being the first step in the electronic
data collection form. The study was conducted according
to the guidelines of the declaration of Helsinki

Statistical Analysis
Data were collected using a dedicated electronic collection
form and analyzed using the Statistical Package for Social
Sciences v.28 (IBM Corp., Armonk, N.Y., USA).

For descriptive statistics, the results are presented as
mean =+ standard deviation (numerical variables with
Gaussian distribution), median and [interquartile distance]

(numerical variables with non-parametric distribution), and
absolute frequencies and percentage from the sub-group’s
total for nominal or dichotomous variables, respectively.

The internal consistency of the instrument was evaluated
using the Cronbach’s alpha method. For the purpose of this
study, a Cronbach’s alpha coefficient higher than 0.7 was
considered an indicator of a good internal consistency.

The construct and convergent validity of the question-
naire were evaluated by being handed out in parallel with
Health
Questionnaire — 9 and Generalized Anxiety Disorder — 7

the Romanian version of the Patient’s
questionnaires, instruments previously validated in the
Romanian population. To evaluate the association between
instruments, the Spearman’s » correlation coefficient was
calculated; a higher in modulo Spearman’s r correlation
coefficient is associated with improved construct and con-
vergent validity.

The reproducibility of the instrument was evaluated via
re-assessment using the questionnaire a month after the
initial assessment in patients who provided consent to parti-
cipate in the follow-up of the initial study. Thirty-five
patients agreed and performed the entire test/re-test proce-
dure. Two methods were used to evaluate the reproducibil-
ity: correlation analysis using the Spearman correlation
coefficient, as well as assessing the statistical significance
of the provided results between re-test vs test using the
paired Wilcoxon signed-rank test; a higher in modulo
Spearman’s r coefficient, respectively, non-significant (p >
0.05) differences were considered to be associated with
a good degree of reproducibility of the instrument.

Based on the variable’s distribution obtained after the
pilot of the study, we estimated that a sample size of 110
individuals was needed for the primary objective (internal
consistency and construct validity), respectively, 30 indi-
viduals were needed for the secondary objective (instru-
ment reproducibility) to obtain a statistical power of 80%
in parallel with an o value of 0.95.

In this study, a p-value of 0.05 was considered the
threshold of statistical significance.

Results

Questionnaire Design

After identifying the aspects of interest, the questionnaire
was divided into three major sections: one for the main
evaluated component (acceptability, desirability, and adher-
ence), one for the collection of socio-economic and demo-
graphical information, and one for diabetes history-related

Patient Preference and Adherence 2021:15
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Table | Demographic and Clinical Characteristics of Study
Participants

Studied Parameter Value
Gender
Men 30 (26.3%)
Women 84 (73.7%)
Residence
Urban 88 (77.2%)
Rural 26 (22.8%)

Occupation

Student 4 (3.5%)

Employee 70 (61.4%)

Freelancer 8 (7.0%)

Unemployed 3 (2.6%)

Retired 29 (25.4%)
Diagnosis

Type | Diabetes 71 (62.2%)

Type 2 Diabetes 43 (37.8%)

Education
Primary school 3 (2.6%)
High school 33 (28.9%)
University degree 40 (35.1%)

Master or PhD 38 (33.3%)

Internet access

Intermittent access to the internet 4 (3.5%)
Permanent access to the internet 110 (96.5%)
Most frequently used device for internet access
Smartphone 82 (71.9%)
Laptop or desktop computer 29 (25.4%)
Tablet 3 (2.6%)
Duration of diabetes
Less than one year 5 (4.4%)
1-5 years 39 (34.2%)
6-10 years 19 (16.7%)
More than 10 years 51 (44.7%)

data. The corresponding data for these sections were col-
lected using 29 questions (Q1-Q9 evaluated the main com-
Q10-Q19
demographical data, and Q20-Q29 evaluated diabetes-
related information). Q6, Q7, Q8, and Q9 were clustered
Likert-scale questions, each main question containing 7, 8,

ponent, evaluated socio-economic  and

9, and 6 sub-questions, respectively. To obtain the score,

each Likert question or sub-question was scored between 1
and 5 points (with Q6 being scored on a reverse scale).
Dichotomous responses were scored with 1 point for “no”
responses and 5 points for “yes” responses. Multiple-choice
answers regarding the acceptability of use for several tele-
medicine components were scored with one point for each
accepted component.

The main outcome of the questionnaire is the global
telemedicine desirability adherence and acceptance
score, QTelemeDiab. The QTelemeDiab score is the
sum of Q1 — Q9 individual scores. The telemedicine
desirability sub-score is the sum of Q6, Q7, Q8 (mini-
mum score: 24, maximum score: 120). The telemedicine
acceptability sub-score is the sum of Q1, Q2, Q4, Q5
(minimum score: 2, maximum score: 25). The telemedi-
cine adherence sub-score is the sum of Q3, Q9 (mini-
mum score: 8, maximum score: 40). The total score
ranges from 34 to 185. The sub-scores are not propor-
tional. Thus, to compare sub-scales, the percentage from
the scale’s maximum should be used, not the absolute
score obtained.

The resulting questionnaire is presented in Annex 1
and may be freely used for research purposes with proper
citation of the source.

Reliability Analysis

Reliability Analysis

The built instrument had a good internal consistency, as
defined by the obtained Cronbach’s alpha coefficient in
both overall and clustered analyses. For the overall
component, including all questionnaire’s items,
a Cronbach’s alpha value of 0.890 [0.859 to 0.917]
95% CIL
When items were stepwise deleted from the item-total

The scale was consistent between items.
statistics, the overall alpha value ranged from 0.882 (Q8
being the most consistent item, due to a decrease in the
score when deleted) to 0.902 (Q5 being the least con-
sistent item, due to an increase in the score when
deleted).

Among the analyzed sub-scales, the components asses-
sing desirability (Cronbach’s alpha = 0.915) and adherence
(Cronbach’s alpha = 0.691) had better internal consistency
in contrast to the components assessing acceptability
(Cronbach’s alpha = 0.328). Q5 was the item least corre-
lated with the other items evaluating acceptability (r =
0.054). However, it was kept in the instrument’s design
due to its importance in providing health-policies insights
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Table 2 Internal Consistency of the Questionnaire

Component | Cronbach’s 95% Confidence p-value
Alpha Interval

Overall 0.890 0.859 to 0.917 <0.001

Desirability 0915 0.890 to 0.936 <0.001

Adherence 0.691 0.597 to0 0.770 <0.001

Acceptability | 0.328 0.082 to 0.516 0.006

and development of further telemedicine platforms. The
internal consistency of the components of the instrument is
presented in Table 2.

Reproducibility

No significant differences were observed between test and re-
test regarding the total score or regarding the sub-components
of the instrument, thus demonstrating a good reproducibility in
evaluating both the main and sub-components (Figure 1,
Table 3).

The re-test results were correlated significantly regard-
ing both the total questionnaire score (Spearman’s rho =
0.531; p = 0.001) and for the evaluated sub-components:
adherence (Spearman’s rho = 0.573; p < 0.001), desirabil-
ity (Spearman’s rho = 0.447; p = 0.007) and acceptability
(Spearman’s tho = 0.900; p < 0.001).

The inter-item correlations are presented in Figures 2
and 3.

Related-Samples Wilcoxon Signed Rank Test

mPgsie Diferonces
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5000 2500 000 2500 5000 w0 [ 20 0

Re-test score vs. initial score Desirability re-test vs.
desirability initial

External Validity
The score obtained by the developed instrument was
strongly, reversely, and significantly correlated with the
scores obtained using two previously validated instruments
for the Romanian population with diabetes: PHQ-9
(Spearman’s rho = - 0.524; p < 0.001; Figure 4) and
GAD-7 (Spearman’s rho = —0.447; p < 0.001; Figure 5).
Good associations with the previous PHQ-9 and GAD-
7 scores were observed both for the total score and for the
score’s sub-components (Table 4).

Discussion
This questionnaire is the first comprehensive instrument
developed to date, which assesses all three dimensions
regarding the patients’ usage of telemedicine systems in
diabetes: acceptability, desirability, and adherence. The
prior assessment of these components is of a paramount
importance in defining, developing, and implementing the
usage of telemedicine systems in diabetes, by identifying
and adapting the platforms to be developed to particular
patients’ preferences, which may be influenced by socio-
economic, cultural, or educational factors among different
populations.” It is known that the first step in the success
of these interventions is represented by patients’ adoption
of these instruments. Thus, the tailored development of
telemedicine key

platforms is a component in

Related-Samples Wilcoxon Signed Rank Test

Positive Differences
W16

Negative Differences
Llin]

Related-Samples Wilcoxon Signed Rank Test

2

Number of Ties =

s 10 15 20

Frequency
Frequency
L

)

Adherence re-test vs.

adherence initial Acceptability re-test vs. test

Figure | Differences between initial assessment and re-test regarding the evaluated components.

Table 3 Test vs Re-Test Results

Dove:

Evaluated Component Test Re-Test p-value
Median Score Interquartile Distance Median Score Interquartile Distance
Total score 166 18 164 15 0.394
Desirability Ié I 113 8 0.073
Adherence 35 9 35 5 0.241
Acceptability 17 6 17 5 0.595
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Correlations

Total Score Total Score Acceptability Acceptability Desirability Desirability Addherence Addherence
(Initial) (Re-test) (Initial) (Re-test) (Initial) (Re-test) (Initial) (Re-test)
Spearman's rho  Total Score (Initial) Correlation Coefficient -~
p-value
Absolute frequencies 35
Total Score (Re-test) Correlation Coefficient 531" --
p-value .001
Absolute frequencies 35 35
Acceptability (Initial) Correlation Coefficient 457" 396" || ==
p-value .006 .019 s
Absolute frequencies 35 35 35
Acceptability (Re-test)  Correlation Coefficient 431" 453" 900" | --
p-value .010 .006 .000 .
Absolute frequencies 35 35 35 35
Desirability (Initial) Correlation Coefficient 769" 363" .013 026 --
p-value .000 .032 .940 .881 c
Absolute frequencies 35 35 35 35 35
Desirability (Re-test) Correlation Coefficient 337" 779" -.021 .049 447" | -
p-value .048 .000 .906 .781 .007 .
Absolute frequencies 35 35 35 35 35 35
Addherence (Initial) Correlation Coefficient 831" 487" .303 .276 525" 307 --
p-value .000 .003 077 .108 .001 .073 .
Absolute frequencies 35 35 35 35 35 35 35
Addherence (Re-test)  Correlation Coefficient 492" 821" 157 .185 381 558" 573" -
p-value .003 .000 .367 .287 .024 .000 .000 5
Absolute frequencies 35 35 35 35 35 35 35 35

**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

Figure 2 Correlation matrix between the initial assessment and re-test.

implementing telemedicine solutions.® Considering the
predictions for an increased incidence of diabetes over
the next 25 years, in parallel with the limited resources
available for diabetes care, designing telemedicine systems
to augment the care of diabetes may be an appropriate
solution in order to provide adequate high-quality diabetes

care.” !

The instrument developed in this project is
a valid tool in assessing the patients’ acceptability, desir-
ability, and adherence to telemedicine systems in diabetes
care, providing reliable, consistent and reproducible data
to the user. Furthermore, this instrument allows the provi-
der to identify patients’ particular preferences regarding
telemedicine use based on socio-economic, demographic,
disease history or occupational characteristics, thus open-
ing the door for the development of targeted platforms for
specific patient populations.'?

Since diabetes care guidelines are pointing to similar
interventions regardless geographical or socio-economical
differences between countries and since the diabetes man-
agement using telemedicine interventions does not have
major particularities between different countries, this
instrument may be used to evaluate patient’s desirability,
acceptability and adherence to telemedicine interventions
in any public health system.

The main drawback of the study is the fact that all
participants

were previously users of telemedicine

platforms for diabetes care — this being the main recruit-
ment criteria. However, this fact does not influence the
development, reliability, and construct validity-related
results; it may only generate a value distribution skewed
to the left, impacting only the raw results of the scoring
instrument. Also, since most of our telemedicine platform
users were patients with Type 1 Diabetes Mellitus
(T1DM), most of the population on which the question-
naire was validated consisted of a higher proportion of
patients with TIDM vs T2DM compared to the general
population of patients with DM. Neither of these facts is
an issue as they do not affect the instrument’s validation as
they can only impact the raw score.

Conclusion

The questionnaire developed in this study is a valid instru-
ment for assessing patients’ desirability, adherence, and
acceptability towards the use of telemedicine in diabetes
care. The developed instrument had good internal reliabil-
ity, external validity, and result reproducibility. The use of
the instruments to assess patients’ desirability, acceptabil-
ity, and adherence in the development of telemedicine
services for diabetes care may improve and optimize the
outcomes of telemedicine use by providing valuable infor-
mation regarding patients’ specific needs and preferences,
by prioritizing the areas of intervention according to
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Correlation between total score at initial assessment and re-test
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Figure 3 Correlations between test and re-test scores.
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Figure 5 Correlations between total score and GAD-7.
Table 4 Associations Between PHQ-9, GAD-7, and the Instrument Sub-Component Scores
Correlation Matrix
Total Score Desirability Acceptability Adherence
PHQ-9 Spearman’s rho —0.580 —0.630 —0.095 —0.410
p-value <0.001 <0.001 0.317 <0.001
N 114 114 114 114
GAD-7 Spearman’s rho —0.516 —0.586 —0.055 —0.332
p-value <0.001 <0.001 0.564 <0.001
N 114 114 114 114
patients’ preferences and by defining efficient public 3. Telemedicine: opportunities and developments in Member States:

health policies regarding telemedicine interventions in
diabetes care.
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